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Flow-Differential
Pressure Test Rig
Test Rig Design

Motivation
The correct filter in the proper application has the ability to prevent
unwanted system failure, to protect your investment, and to potentially save
lives. Proper quality assurance prior to delivery is necessary for product
integrity and performance reliability. Currently, proper quality assurance can
only be performed offsite, which presents the need for an on-site testing
apparatus. By utilizing the Flow-Differential Pressure Test Rig, Porvair can
now provide the quality assurance necessary to guarantee product integrity
and performance reliability in a shorter timeframe.
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Background
• As a fluid flows across an obstruction – in this case, a filter – it
experiences a drop in pressure which is important for system design
and performance.
• The pressure drop depends on fluid properties (viscosity, density, and
flow rate) and filter properties (construction, housing, porosity, etc.).
 A standardized fluid, e.g. deionized water, is used for the test.
 Flow rate is controlled, and the test is performed at intervals from
zero flow to the maximum rated flow of the filter.
 Pressure is measured upstream and downstream of the filter to find
the pressure drop, or differential pressure.
• Pressure drop in other fluids, like fuel, oil, air, combustion exhaust, etc.
can be determined using Dimensional Analysis of the fluids and known
properties of the test rig.
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Design Considerations
Specifications: The required performance of the rig is a system pressure range of 0-100
psig and a flow rate of 0-63.4 gpm. The rig is to use deionized water as the test fluid, and
must have a section where adapters can be placed to cover a wide range of filtration
products using standard sanitary tube fittings.
Challenges:
• The required range is outside the normal performance of any pump.
Solution: A triple-control system was designed using a variable frequency drive to
control the pump’s rotational speed, a throttling valve to fine-tune the system
pressure, and a bypass valve to fine-tune the flow rate.
• Due to the sensitivity of the instrumentation requiring fully-developed flow, and the size
of equipment such as a large pump, tank, and variable-frequency drive, the footprint of
the rig was very large.
Solution: A series of iterative designs were produced, shrinking the size from
4’x8’x6’(depth x width x height) to 2.6’x6.5’x5.5’.
• Because of the need for fluid with well-known properties, high purity of the deionized
water must be maintained.
Solution: A filter provided by Porvair was used to remove contaminants, and
sanitary tubing was used for cleanliness and reduced biofilm growth.
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Bypass valve (left) and throttling valve (right) and how
they affect the pump curve. From KSB AG, “Selecting
Centrifugal Pumps,” 2005.
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